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Abstract 

Introduction: Although extracorporeal membrane oxygenation has made sufficient progress to be considered for 
the management of life-threatening cardiac and respiratory failure, the risk of hemorrhagic complications may 
outweigh the benefits for patients with bleeding tendencies. We report, to the best of our knowledge, the first 
case of successful treatment by extracorporeal membrane oxygenation, without any hemorrhagic complications, 
of postpartum cardiorespiratory failure after massive uterine bleeding. 

Case presentation: A 25-year-old Japanese woman experienced massive atonic bleeding after delivering her 
second baby. Recovery from hemorrhagic shock was managed by conservative treatments, but she developed 
decompensated heart failure and refractory hypoxia. Because we could not obtain hemodynamic stability and 
proper oxygenation even with high doses of catecholamines and maximal ventilator settings, we administered 
venoarterial extracorporeal membrane oxygenation, whereupon her hemodynamic status immediately stabilized. 
After 72 hours of support without major bleeding, extracorporeal membrane oxygenation was successfully withdrawn. 

Conclusion: Even in cases of obstetric bleeding, if clotting status is stringently monitored, extracorporeal membrane 
oxygenation can be considered as an ultimate means of life support. 
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Introduction 

Extracorporeal membrane oxygenation (ECMO) has rap- 
idly developed and is widely used both for circulatory 
support and for the treatment of acute respiratory distress 
[1,2]. Although ECMO is a candidate therapy for life- 
threatening cardiorespiratory failure, there are few reports 
of using ECMO in obstetric cases with massive bleeding. 
The reluctance to use ECMO likely stems from the 
necessity of taking anticoagulants, which is likely to 
aggravate bleeding. We present the case of a patient with 
postpartum cardiorespiratory failure after severe atonic 
uterine bleeding, who was successfully treated using 
ECMO without any hemorrhagic complications. 
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Case presentation 

A 25-year-old Japanese woman (155cm, 52kg) delivered 
her second baby (41 weeks and 0 days gestation). She did 
not have any appreciable pre-existing diseases including 
cardiac morbidities. After delivery, she showed poor uter- 
ine contraction and, despite continuous administration 
of oxytocic agents, massive bleeding. Her total blood 
loss was estimated to be about 5000mL. On admission, 
after transfer to our hospital, her blood pressure was 
80/40mmHg and heart rate was 170 beats per minute. 
Laboratory data revealed severe disseminated intravascular 
coagulation (DIC), with a platelet count of 13xl0 3 /mm 3 , 
64ug/dL of fibrin/fibrinogen degradation products, and 
unmeasurable international normalized ratio of prothrom- 
bin time and fibrinogen. After her trachea was intubated, 
she developed ventricular fibrillation due to persistent 
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hypotension. Spontaneous circulation was restored by a 
single defibrillating shock. 

Despite local and systemic administration of oxytocic 
agents and continuous bimanual compression of her 
uterus, atonic bleeding persisted. Her uterine contraction 
improved gradually and the bleeding was under control 
eight hours after admission. She recovered from the DIC 
(platelet count, 114xl0 3 /mm 3 ; fibrin/fibrinogen degradation 
products, 22(ig/dL; international normalized ratio of 
prothrombin time, 1.06; and fibrinogen, 220mg/dL). Her 
blood loss for the first day at our hospital was estimated to 
be 18,000mL and she received 40 units of red-blood-cell 
concentrates (140mL/unit), 60 units of fresh frozen 
plasma (80mL/unit) and 40 units of platelet concentrates 
(20mL/unit). Altogether, she received 40 units of oxytocin 
and 0.4mg of methylergometrine. 

On the second day of her admission, her systolic blood 
pressure remained at around 80mmHg, and her heart rate 



was over 140 beats per minute. An echocardiography 
showed severe diffuse hypokinesis of her left ventricle 
with epinephrine (0.05|ig/kg/min) and norepinephrine 
(0.1(ig/kg/min). Moreover, she developed severe hypoxia, 
her arterial oxygen tension (Pa0 2 ) to fraction of inspired 
oxygen (FjC^) ratio (P/F ratio) was 93.9 at F x 0 2 1.0 and 
positive end-expiratory pressure was 14cmH 2 0. Her 
oxygenation deteriorated further to P/F ratio 53.8 (F x 0 2 
1.0, positive end-expiratory pressure 14cmH 2 0). It was 
life-threatening and, consequently, we decided to initiate 
cardiopulmonary support by venoarterial ECMO (Figure 1). 
Her left femoral vein and artery were surgically cannulated 
with 19-Fr drainage and 15-Fr return cannulae, respectively. 
Table 1 shows the clinical course of the ECMO. We used 
an ECMO circuit with non-heparin coating (biocompatible 
coating). Rotational frequency of the centrifugal pump was 
controlled to ensure an ECMO flow of 3L/min. Infusion of 
unfractionated heparin was initiated at a rate of 400 units 




Figure 1 Chest X-ray at the beginning of extracorporeal membrane oxygenation. Chest X-ray shows diffuse white-out of the lungs. A 19-Fr 
drainage cannula is seen inserted into the inferior vena cava. 
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Table 1 Clinical course for the extracorporeal membrane oxygenation 
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A/C, assist and control; ECMO, extracorporeal membrane oxygenation; F,0 2 , fraction of inspired oxygen; L, left finger; PC, pressure control; R, right finger; Sv0 2 , 
oxygen saturation of venous drainage blood. 



per hour and regulated to obtain 160 seconds of activated 
clotting time (ACT) and not to exceed 180 seconds. Her 
ACT was measured every four hours. 

After initiation of ECMO, our patients Sp0 2 reached 
100% and her heart rate decreased from 160 to 110 
beats per minute. The infusion of catecholamines was 
discontinued and the mechanical ventilatory support 
was gradually decreased. Furosemide was administered 
and a negative fluid balance of -2900mL was achieved 
during the 48 hours after ECMO. After 60 hours of 
support, the rotational frequency of the centrifugal pump 
was decreased by 30 percent. With stable hemodynamics, 
our patient was successfully weaned from ECMO after 
72 hours of support. Four units of red-blood-cell con- 
centrates, 10 units of platelet products and 1500 units 
of human anti-thrombin III were transfused and no 



major bleeding was detected during ECMO. Tracheal 
extubation was performed 42 hours after withdrawal of 
the ECMO (day 7). Our patient left our intensive care 
unit on day 10. 

Discussion 

Using venoarterial ECMO, we successfully treated a pa- 
tient with cardiorespiratory failure due to atonic uterine 
bleeding. While the literature contains examples of ECMO 
support being provided for peripartum women with 
conditions such as acute respiratory distress syndrome 
caused by H1N1 influenza [3,4], peripartum cardiomyop- 
athy [5], amniotic fluid embolism [6] and transfusion- 
related acute lung injury [7], we found little mention of 
ECMO being used to manage peripartum patients with 
massive bleeding [8]. Generally, use of ECMO is indicated 
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when there is life-threatening cardiac and respiratory 
failure and no other treatment is likely to be successful 
It is used as temporary support, usually while awaiting 
recovery of organ functions [1]. Even with high doses of 
catecholamines and mechanical ventilation, our patient was 
unable to maintain cardiac contractility and oxygenation. 

Because she showed no evidence of any pre-existing 
cardiac morbidities, we considered peripartum cardio- 
myopathy, amniotic fluid embolism, acute myocardial 
damage due to persistent hypotension and ventricular 
fibrillation, and adverse effects of oxytocic agents or 
catecholamines to be the cause of her decompensated 
heart failure. Since peripartum cardiac dysfunction is 
usually reversible, survival being secured by forms of 
mechanical cardiorespiratory support such as use of an 
intra-aortic balloon pump, a left ventricular assist device 
or ECMO [9], we considered the feasibility of ECMO. 
After ECMO, her cardiovascular status recovered quicker 
than we expected, and we supposed transient myocardial 
stunning or amniotic fluid embolism to be the possible 
causes of her hypoxemia. 

The most common complication of ECMO is bleeding 
[1,2]. For this reason, application of ECMO to patients with 
hemorrhagic tendencies requires careful consideration. In 
our patient, controlled bleeding and her DIC profiles at 
the initiation of ECMO were key to the successful ECMO. 
Reyftmann and colleagues reported the case of a patient 
with refractory cardiac decompensation due to atonic 
bleeding after Cesarean delivery. Their patient required 
another operation and a massive transfusion to control 
intra-abdominal bleeding during ECMO [8]. Even so, 
the only bleeding stated as a contraindication in the 
Extracorporeal Life Support Organization Guidelines is 
intracranial bleeding, and physicians are urged to be 
flexible in their response [10]. The guidelines recommend 
ECMO when ACT values are up to 1.5-fold of normal, 
platelet count can be maintained at greater than 
80xl0 3 /mm 3 , and fibrinogen is kept within the normal 
range (250 to 300mg/dL). It also mentions that circuits 
and oxygenators with heparin surface coatings may be 
helpful in the management of patients with bleeding. 
In cases of massive bleeding, it is essential to avoid 
unnecessary surgical procedures and to make a maximum 
effort to stop the bleeding. Recently, Lamb and colleagues 
reported on five patients undergoing ECMO with massive 
bleeding managed successfully with an anticoagulation 
protocol without thrombotic complications [11]. In our 
case, although our patients bleeding was controlled, 
we tightly regulated the ACT range between 160 and 
180 seconds owing to concerns about rebleeding from 
her uterus. We managed to complete the treatment 
without any major bleeding. 

Blood clots are another frequently encountered circuit- 
related complication of ECMO [1,2,12]. With our patient, 



a metallic sound was heard from the centrifugal pump 
during the final few hours of ECMO and blood clots 
were assumed to have been generated. This reminded 
us of the importance of tight anticoagulation control 
and careful examination of the entire extracorporeal 
circuit, especially where non-heparin coatings are used or 
when the anticoagulation target is reduced for patients 
with bleeding tendencies. 

Conclusions 

After prompt initiation of ECMO, we managed, without 
any hemorrhagic complications, to reverse cardiorespira- 
tory failure caused by atonic uterine bleeding. As long 
as meticulous examination of clotting status is carried 
out before and during the procedure, ECMO should be 
considered as an ultimate means of life support, even 
in cases of obstetric bleeding. 

Consent 

Written informed consent was obtained from the patient 
for publication of this case report and any accompanying 
images. A copy of the written consent is available for the 
review by the Editor-in-Chief of this journal. 

Abbreviations 

ACT: activated clotting time; DIC: disseminated intravascular coagulation; 
ECMO: extracorporeal membrane oxygenation; F|0 2 : fraction of inspired 
oxygen; Pa0 2 : arterial oxygen tension; P/F ratio: ratio of arterial oxygen 
tension to fraction of inspired oxygen. 

Competing interests 

The authors declare that they have no competing interests. 
Authors' contributions 

Tl was a major contributor in writing the case report. Tl, MO, NO and EN 
were equally responsible for data collection. HI and MN provided critical 
revision of the case report. All authors read and approved the final case report. 

Acknowledgements 

We are grateful to our patient and her spouse, who agreed to the 
publication of this case report and provided all information needed. 

Author details 

department of Emergency and Critical Care Medicine, Tokushima University 
Hospital, 3-18-15 Kuramoto-cho, Tokushima 7708503, Japan, department of 
Emergency and Disaster Medicine, Tokushima University Hospital, 3-18-15 
Kuramoto-cho, Tokushima 7708503, Japan. 

Received: 9 August 2013 Accepted: 19 November 2013 
Published: 27 January 2014 

References 

1. Brodie D, Bacchetta M: Extracorporeal membrane oxygenation for ARDS 

in adults. N Engl J Med 2011, 365:1905-1914. 

2. Marasco SF, Lukas G, McDonald M, McMillan J, Ihle B: Review of ECMO 
(extra corporeal membrane oxygenation) support in critically ill adult 
patients. Heart Lung Circ 2008, 17(Suppl 4):S41-S47. 

3. Nair P, Davies AR, Beca J, Bellomo R, Ellwood D, Forrest P, Jackson A, Pye R, 
Seppelt I, Sullivan E, Webb S: Extracorporeal membrane oxygenation for 
severe ARDS in pregnant and postpartum women during the 2009 

H1 N1 pandemic. Intensive Care Med 201 1, 37:648-654. 

4. Australia and New Zealand Extracorporeal Membrane Oxygenation 
(ANZ ECMO) Influenza Investigators, Davies A, Jones D, Bailey M, Beca J, 
Bellomo R, Blackwell N, Forrest P, Gattas D, Granger E, Herkes R, Jackson A, 



Itagaki et al. Journal of Medical Case Reports 2014, 8:23 
http://www.jmedicalcasereports.eom/content/8/1/23 



Page 5 of 5 



McGuinness S, Naif P, Pellegrino V, Pettila V, Plunkett B, Pye R, Torzillo P, 
Webb S, Wilson M, Ziegenfuss M: Extracorporeal membrane oxygenation 
for 2009 influenza A (H1N1) acute respiratory distress syndrome. JAMA 
2009, 302:1888-1895. 

5. Palanzo DA, Baer LD, El-Banayosy A, Stephenson E, Mulvey S, McCoach RM, 
Wise RK, Woitas KR, Pae WE: Successful treatment of peripartum cardio- 
myopathy with extracorporeal membrane oxygenation. Perfusion 2009, 
24:75-79. 

6. Ho CH, Chen KB, Liu SK, Liu YF, Cheng HC, Wu RS: Early application of 
extracorporeal membrane oxygenation in a patient with amniotic fluid 
embolism. Acta Anaesthesiol Taiwan 2009, 47:99-102. 

7. Lee AJ, Koyyalamudi PL, Martinez-Ruiz R: Severe transfusion-related acute 
lung injury managed with extracorporeal membrane oxygenation 
(ECMO) in an obstetric patient. J Clin Anesth 2008, 20:549-552. 

8. Reyftmann L, Morau E, Dechaud H, Frapier JM, Hedon B: Extracorporeal 
membrane oxygenation therapy for circulatory arrest due to postpartum 
hemorrhage. Obstet Gynecol 2006, 107:51 1-514. 

9. Ramaraj R, Sorrell VL: Peripartum cardiomyopathy: causes, diagnosis, and 
treatment. Cleve Clin J Med 2009, 76:289-296. 

10. ELSO guidelines. http://www.elsonet.org/index.php?option=com_ 
phocadownload&view=category&id=4&ltemid=627. 

1 1 . Lamb KM, Cowan SW, Evans N, Pitcher H, Moritz T, Lazar M, Hirose H, 
Cavarocchi NC: Successful management of bleeding complications in 
patients supported with extracorporeal membrane oxygenation with 
primary respiratory failure. Perfusion 2013, 28:125-131. 

12. Takeda S, Kotani T, Nakagawa S, Ichiba S, Aokage T, Ochiai R, Taenaka N, 
Kawamae K, Nishimura M, Ujike Y, Tajimi K, Committee of Crisis Control, the 
Japanese Society of Respiratory Care Medicine and Committee of Pandemic 
H1N1 Surveillance, the Japanese Society of Intensive Care Medicine: 
Extracorporeal membrane oxygenation for 2009 influenza A(H1N1) 
severe respiratory failure in Japan. J Anesth 2012, 26:650-657. 



doi:1 0.1 1 86/1 752-1 947-8-23 

Cite this article as: Itagaki et al.: Successful use of extracorporeal 
membrane oxygenation in the reversal of cardiorespiratory failure 
induced by atonic uterine bleeding: a case report. Journal of Medical 
Case Reports 2014 8:23. 



Submit your next manuscript to BioMed Central 
and take full advantage of: 

• Convenient online submission 

• Thorough peer review 

• No space constraints or color figure charges 

• Immediate publication on acceptance 

• Inclusion in PubMed, CAS, Scopus and Google Scholar 

• Research which is freely available for redistribution 



Submit your manuscript at (^\ RiftMM i rpntral 

www.biomedcentral.com/submit \^ ™omea centra I 



